Characterization of an ADP-glucose pyrophosphorylase small subunit gene expressed in developing cotton (Gossypium hirsutum) fibers.
ADP-glucose pyrophosphorylase (ADPGp, EC 2.7.7.27) is a tetrameric protein composed of two small and two large subunits that catalyzes the biosynthesis of ADP-glucose from glucose-phosphate which is used to provide the glucose subunits for starch biosynthesis. A second cotton gene encoding an ADPGp small subunit has been cloned and characterized. The gene contains eight introns similar to previously reported potato and cotton ADPGp small subunit genes. The deduced translation of the gene contained a poorly conserved transit peptide and well conserved catalytic and regulatory elements typical of other plant ADPGps. The 5' end of the mRNA was cloned and sequenced to identify the transcriptional start site (TSS). The promoter region upstream of the TSS did not contain the core promoter sequence in the typical positions indicating this gene may not use a standard core promoter. Other sequence motifs associated with tissue specific expression and phytohormone response were present. Reverse transcription (RT)-PCR with gene specific primers identified the sites of expression of this gene. Expression was most abundant in the meristem region, and immature stem and relatively lower in starch accumulating roots demonstrating that this gene has a different pattern of expression than the previously reported cotton ADPGp small subunit gene. Additionally this gene was differentially expressed in cotton fibers. The presence of starch was confirmed in developing cotton fibers suggesting that starch metabolism plays a role in cotton fiber development.